In this paper we study the solvability of the inverse problem for a nonlinear system of heat convection with nonlocal overdefinition condition. In the inverse problem it is required to determine the velocity of the fluid, temperature, external forces and heat source. The theorem of existence and uniqueness of its solution is proved. To prove the existence of a generalized solution by using the Galerkin method the sequence of approximate solutions was constructed, and then the strong convergence of the sequence to the required solution is proved by received a priori estimate. The proof of the uniqueness of the generalized solution is based on the received a priori estimates.
Introduction
For the treatment of solvability, stability of solutions and their differential properties of initial-boundary value problem for the linearized and general nonlinear Navier-Stokes equations, we refer to the works [5] , [13] , [15] , [22] , [23] .
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The inverse problem of integral monitoring for a general parabolic equation was studied in the work [2] . The problem of determining the source for the Navier-Stokes equations with final and integral overdetermination was considered by a number of authors who used various methods [1] , [3] , [6] , [7] , [9] , [16] [17] [18] [19] , [25] .
The solvability of boundary, and initial-boundary value and mixed problems for a heat convection system were studied in [8] , [11] , [12] , [20] , [21] . We note that the problem for a free convection system in view of the energy dissipation, when the coefficient of cubic expansion depends on the temperature was studied in the work of A.V. Kazhihov and V.V. Ragulin [11] . Further study of this problem was continued in the work of Smagulov Sh.S. and his students [8] , [20] , [21] .
Statement of the Problem
We consider the heat convection system. It is required to determine functions ) ( ), , ( 
and following nonlocal conditions (7) can be treated as a problem of finding the precise Solvability of the inverse problem for a heat convection system 2405 control ) (t f and ) (t  , necessary to achieve the given or expected energy ) (t e and ) (t b . Inverse problems were studied by the theory of control systems with distributed parameters in [4] , [10] , [14] .
Before we proceed to the definition of a weak solution of the inverse problem, we introduce the necessary functional space [13] .
We denote by ) ( 
Theorem 1. Let the conditions (12) hold. Then there exists an unique generalized
Proof. The proof is carried out by method of successive approximations, as follows. We take 0 , 0
as zero approximation and define
are called a generalized solution of problem (15) - (19) , if they satisfy the following integral identity (15) and (16) , and investigate the problem (15) - (19) .
The methods of proofs used here are developed by O. A. Ladyzhenskaya in the study of boundary value problems for the Navier-Stokes equations.
We obtain a priori estimates for the solution of problem (15) - (19) . We take the inner product of (15) with
. Integrating by part, by virtue of the incompressibility and by (19) , we have
Now we take the inner product of equation (2) with
and integrate by part. Then by (17) and (19), we obtain
By applying 'Cauchy inequality' to the equalities (22) and (23), respectively, we have , 2
Applying (26) to (24), by arguing as in the derivations of (26) and (27) for
we obtain the following inequalities for
Proof. We carry out the proof of existence by Faedo-Galerkin method. Let the vector-functions
be a complete orthonormal system of eigenfunctions of the Stokes operator
is an orthonormal system of eigenfunctions of the operator .
Then the approximate solution ), , (15)- (19) we look for as a finite sum
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, which can be found from the system of ordinary differential equations
These equalities we can rewrite in the following form
We take the initial data for a system of ordinary differential equations (31) -(32) from expansions of functions
The matrices 
that we now obtain. We take the inner product of equation (31) . Then we obtain the identities of the form (22), (23) . Hence, by arguing as in the derivations of (27) - (29), we obtain for N the following inequalities 
Integrating the last expression, we have
By applying 'the Cauchy inequality' and (36) for the Galerkin approximations The uniqueness is proved in usual way. Assume that there are two solutions
. Further we take the inner product of equations (15) and (16) 
By estimating the right-hand sides of (42) 
By substituting (44) into (42) and (43), further, combining obtained expressions, we deduce the following inequality , 
are complete, it follows that the sequences
is a weak solution of the inverse problem (1)- (7).
We introduce for the difference the following notation ),
. Then (13)- (19) implies that 
By squaring and integrating, we have We take the inner product of (49) and (50) 
By virtue of (54), (55) and (58), we note that the following inequality holds 
Taking the limit of (13), (14), (20) and (21) , we obtain a generalized solution
The proof of uniqueness. Suppose that there exist two solutions
of the inverse problem (1)- (7) in 
hence, it follows that This technique is applicable to restore the right-hand side of the linear heat convection system with an integral overdetermination condition, as well.
We consider the inverse problem for heat convection system in the cylinder
and equation (3), initial condition (4), boundary condition (5) and nonlocal condition (6), (7). Here ) , ( . For the first time the problem of stability for solving inverse problems was posed by A.N.Tikhonov [24] . The following theorem states the stability of the inverse problem (63), (64), (3) - (7) with the initial data and overdetermination conditions. 
Conclusion
The global existence and uniqueness of a generalized solution of the inverse problem with an integral overdetermination condition for heat convection system is proved by the method of successive approximations. The search of new methods for facilitating to solve the problem of the existence of a global solution of inverse problems for the Navier-Stokes equations, heat convection system and other nonlinear evolutionary equations is relevant. In this regard, the method proposed in this paper, of course, applies to the study of many other inverse problems, including the coefficient inverse problems. Some conditions in the proved theorem are sufficient, but not minimum. In some cases they can be improved.
